PATENT ABSTRACTS OF JAPAN 

(11 publication number : 09-152979 
(43)Date of publication of application : 10.06.1997 

(51)Int.Cl. ' ""' '"' O06F"ii/22 

H01L 21/60 



H01L 25/065 



H01L 25/07 



H01L 25/18 



(21) Application number : 08-116138 

(22) Date of filing : 10.05.1996 



(71 Applicant : MATSUSHITA ELECTRIC IND 
CO LTD 

(72)Inventor : MIMURA TADAAKI 

YOSHIDA TAKAYUKI 
FUJIMOTO HIROAKI 
YAMANE ICHIRO 
KASUGA YOSHIAKI 
YAMASHITA TAKIO 
MATSUKI TOSHIO 



(30)Priority 

Priority number : 07251152 Priority date : 28.09.1995 Priority country : JP 



(54) SEMICONDUCTOR DEVICE 



H3 105 



t 



-h 



07 



r 



j 



(57)Abstract: 

PROBLEM TO BE SOLVED: To attain high speed operation and high functions without 
increasing rnanhour for development. 

SOLUTION: A CPU core, peripheral circuits, a built-in ROM, and a built-in RAM are formed on 
a microcomputer chip 101. An emulation control circuit for controlling the whole emulation is 
formed on an emulation function chip 102. First electrode pads 103 formed on the function face 
of the chip 101 and second electrode pads 104 formed on the function face of the chip 102 are 
electrically connected through connection bumps 105, and in the connected state of both the pads 
103, 104, the chips 101, 102 are moduled by the use of insulating resin 106. 



(i9)b*mmf/j- (jp) 02) & fft & $g ( A ) aummmisM** 

Wm^9- 152979 

(43)&IBB ^9^(1997) 6^10B 



(51) IntCl. 6 
G0 6F 11/22 
H0 1L 21/60 
25/065 
25/07 
25/18 



mam* 

3 4 0 
3 11 



F I 

C 0 6 F 11/22 
H 0 1 L 21/60 
25/08 



3 4 OA 
3 1 1 S 
B 



*§t2ft »**0*14 OL (±17M) 



(21)tHS#^ 


«rH¥8- 116138 


(71) WIS A 


00000^821 










(22) HUB B 


¥f£ 8 (1996) 5^100 




ARJSfPJ^mA^PWlOOeSJfi 






(72) &wm 


&ua 




&IPF7-251152 




^RfflWlltf^PWlOOe** «T«B 


(32)«5feB 


¥7 (1995)9E28B 






(33)«5felfcfeSiB 


B* (JP) 




wea mm 








A^PWCrfcA¥r ,l ?£l006#i& 8TF«3§ 
























AK^H*T&^:^Pmi006#a atom 














(74)ft«A 


#n± mm & (^2=£) 











(54) [%w<ozmi mmitmw 

(57) [Hft] 

[fi?i£¥g] 7>f3yf7710H:li. CPU3 
t%&„ lSil/-y3yilf77 , 10 2C«XUI/ 

1 04 klitmffl'O-71 0 5£rt-LT«»Wfc:SM&& 

0 1 !:XSil/-y3yIif771 O 2 i: ttttJgftjl 

1 0 6tc t fco-C ; &> > .x-;Hli$ixTV^„ 



100 



103 105 101 106 



T 



102 



(2) 



^¥9-1 5 2979 



*-rft— xj ib- v 3 y«tg^2-^rL^^v-< 

3yf-.yT±9&ftfSl^¥^#:f-'y:rk. |^1<7)¥ 

mien i ^^Niflsf- -y r^im^ -y f k friem 2 co^s 

im 1 co^ft^- 77J:H < B.o?g*SX 

nmmz-m^nim* * y wi.S2^»:f y 
rk^ffiti., 

Mien 1 <^#fltf- >y ycOVM^ -y F k (ftf efl 2 tf^af 
ttf- >y 7-c0SlgyN- y F k n' >T*-fT LZmMm^m 

i tmm 3 ] mi commm? mm zntzMi co*m 
ft^-yTt. m2 vmmm? im&LZ titzm 2 co^mw 

msimi<r)^m^i--yTtmism2co^m^'yy't 
a. mzmi<ommm?&Bf£znKM&wtm£m2 

ffiism 1 o^mfo^- -y 7<n>m 1 <7)wm> * -y f k Miem 2 

C7)iji##:f- . y r^m 2 com®^°-y F k li-><>7°£it LX 

frtam 1 <r>mm^ y f«. tuien 1 o^sg^5r^-r 

iZm 1 ««SgS^^)S$irTO&Sis6^±^JFM$ii 

[ft ^JS4 ] mrien 1 com^N° -y k« . tuien 1 <on 

zti&-immm7u y 9 k» LTtuisn 1 
•yy'nftutm^nx&tiz'tto z t z&WLt-r&m 

[ft5R3i 5 1 Huieis 1 <7)mm^-y hi*, srie* 1 

ixfiomrlE^Sgro -y ? tc» LTfWEW 1 <?>¥mfcj- -y 
?<m® k <m<F> AtBJJ 2r fr & 3 £ k * k "T 6 fit* 

[ w*ji 6 ] Hfriem 1 o^***- -y -rxt-^A 3 y * y 

7X'fo 9 . miia«tg7'a 7^liCPUa TT&ft £ k 5r 

im^mi ] dwejs 1 com^N- y Fii. mam 1 ^is 
^&zt *&BLt-r&mt& 3 Mmi&mto&m.. 

[|g^H8] ffiSemicr&mft+yy-li. CPU a 



^rr& £ k ®k -r 4ffs?3i 3 ttem^^^s. 

[ff*3S9] ffliS»l<0^W(cf-y7 , tt, CPU 3 
t y Sr^r-r-S. i k Sr^Sik-f 6!li*3f 3 (=IS«s«0¥- 

c i o i mmm^-mM $ tummi** v y 

0SSSMk2:ffix. 

mi5*««t^ -y r^n i cn>m» * F k frKES&SSco 
a<5D p ■h<7)m±Mcomi&mk m-nmtc&v&msimm 

m?tfB& ZtlX^Z>M®cr)±.l,zBfcZixX^&Zk£ 

[ m^m 1 1 ] fries! 1 comw* -y m . esifiSE 
aows«ffi7'o -y ^ c» LTfrie^*f- y row* 
ie«<7)^^{*ss„ 

[ is*« 1 2 ] ffiem i ?)m&; t -y Ktt . Butetf>nfg 
iea<7)^^f*^s„ 

[ if i 3 ] «rse#s«*-f - v r« v>f 3 >-^- - y rt 

k-rsis^ai lxjn 2izsmco^m^mm<, 

1 1 4 ] KiieifS 1 cr>nm; < -y f « . Hute^^ 

z k &#sk-r^ti^Ji 1 0 izaEM<7)*mfrmw. 

[0001] 

imm±cr>mm#mi *m»t. ^mfommzmL. ® 

C7Dy'7All7-^tJ)S. Xiil/-y 3 > (-< 
V-t-df -y MUV-ygV : I C E ) fl8flg£*Tfl, 

3 y J: 0 3: « ^iffr^g . RTf*mfrJ- ■•/ Tifi 
[0002] 

-fay) *nft*-6B(Ctt« Wiwa-fro/'7A 
tfO^Sr^^^t. x* al/-WTP7^f3y 
* { fflv>A>fift. 
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[ o o o 3 ] -?-f a y<r>mm±. ^-^vmiztiMizm 

tX. *mfrX-#WX-?4 3V|*lc7)jlj32lH]g8i: Lta 

— rms&srffl^.atf/'N-H^fgt . jl— ^rat^ttsr 

[0004] jl— ^oucfctt* y 7 FBHSSta. xVs'.y 

T\ JL— •f\«teS*l.4. i(7)^, 

[00 0 5] icoxs aP— ^tciOs jl— fyrr-fn 
>- £ tMt $ 0 3: for ; < -v 

[00 0 6] H?a!t/L'J;dtC. lSil/-^li, jl— tf 

yffZBf&t&mz , jl~t rn/7A<?)f^ -y 

[00 07] 01 9«r#8SUfi:#&, 

[00 08] XSal/-^li, CPU37 ( ~7-i 

i o, jl— faity? (mm®s&) IK 

03* 1 OffflfflHUBS 1 3 AjMH*£i*ufc-?>f n x r 
( fpffiffl^- 7 7, evaluation chip) 1 
5fc. x* j.U->'3y»-^$'Mffll^Sjt^lS2<7)M 
fflUH&l 3B. iSaU-y 3 WJ 1 7StXbW— 

720tfr$,mf&Ztl&. £fc. 7^ayf 7 715 
(i, POD i: mttlh * ^ jl 2 1 $ ftfc 
#C*ST\ JL— ^Oi^x^Atf— F_b7)y7y htcilgtc 
Jg^SftS. IS >- 3 V«Sfgf->y72 0i: ; fc>''.=L 
-;US«2 1 iii7-7/U2 2 (Si 0 cmtffcRSfctf 

-thyy yh-y-y'ju) zn-Lxmrnztixte*). x$ 

* V-9 nmVmiZte ,IiiU-y 3 - -y 7° 2 

OtT^ayf./T'l 5 hOSTr-TVI^ 2ZftLX 
•f-^«i&s*^Rk:lT*>*t*. vjayffyntm&im 
mizK&t. T-7)V2 2#ge&gJg<Z);K3£J?poT^ 

is****. 

[0 0 0 9] -ec:T\ 0gll/;hD^?^19 94. 
12. 5, No. 623. p9 9-pl0 9CfcUT^ 
£ft-2>. X5 ^3 V«^£flj$L*r?'f >y 
r**«BK$n-CV>6. JaT. 02O£#B3L3r#£>, as 



[0010] »20tt*Wfc«S-74 3Vf->y;r3 0 
«, CPU 37 3 1 , JL— (JSiaillK) 32 
&tfrtjgRAM3 30«*HC. x* ^.b-y 3 >$(JP|h1 
S&3 4. M/-Xffl/ty3 5, f'A"7^J-^t 
y 36MxS A U-y 3 yffl^t(J 37^t*<?)x5jL 
l^-v-gyffitgS-rtKLT^-g.. Zc7)-?-(ay^-y73 
Oit. 3:§a.i>- i ya>wmi:ftWt?&Zktz£')* x 

5a|y-i/ 3 ymmi-yrkZmwJ 3>f.y7 (g? 
f- 77) fcOB*>raWlWI^<^*««-f 6 - 1 . 

■t&zk&mix^z,. c\cr>&2<7>$tmmiz&\,^xi±. 

m 1 ««3MP«C*J»tii Sil^-yn >-«fgf - y 72 0 
tv(3>f.y715t fcSSR-f 6 7-7/P 2 2 j&CFS 

[0011] mz. 02 lMNHLfcj&*6. 
Mtcffi?.OTPF , qK^-i3>'4 0to^TiJBj-f-§ <> n 
3(50fi!5t^ll(^SOTPF«!SS-7-f OJi. CPU3 

T4 1 af t J3iflllB4 2 OJiaHC. OTP^^'J4 3 

( CTi.{±', EPRO M^mmwcs^ ^ 

^.^T^EEPROM) £l*li^LT&v\ ^-fny^A 

[00 12] OT, H2 2H32 4£#BgL&;t^ H 
4 c0fi!3fep|(C«S . y 7**7 'J -y 7-^ y 731^ 

[00 13] *f#f77fPGA^QFP:S:i:W!7 
y--i/'fc^±-r-i»Ci: : 5r<. 1i^^^-y72:ffi^ 
**f - » 7°Xii @S«S«tc 7i-^W >-*^(c J: 0 « 
tt-TS . 7 'J y 7^- -y 7^Htt^aMS«>h£MfcZH/« 
fi-fttC^«tcS6SWCJ>S . 7 'J y 7f- y 7^tCi*ffl 
•n»^*^--y7^S&N = .y Ft LTii. *i*f77 
o^M^CSBS^ix-S. ^(J7x?;Ht - -y 7co 
4>*SI5tlSg$ixl>xiJTMfc* { »l4>ixTV^. 

[ooi4ii22ii. m4<7)i£&fmzffi&!m#mw. 
commmmzfTsLxa*) , i^^*^g{±. ^«*f-y 

7 5 1 #®S&S1S 5 2 fc 7 "J -y y 7mm ZtlX* 

[00 15] 02 2lZ9f:-t£o< l Z^ ffftf 7 75 UC 
ix/cx 'J rm«S^ <7b'53t @S&gJg 5 2 tcJgfR 
Sf t v K 54 blttmm^y75 5 ^/Mtl 

f*f 775 1 iiUllfSS^ 5 2 CttiHHIIg 5 6 i o T 0 

fcztix^t. 4^, 02 3^-ri5t=. xyrmn 

/N' y F 5 3(i^iftf775 l«+ife»fc:#ft$fLT^ 
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fSLZtlX^Z. 

[0016] 02 4»i. »4<Ofi63ftOTte{86iH»*i6B 

«fsftf775 KoBfBwai^LTjso, **** 

mzMfSLZttti b?yiSX9<mfflM86 Ocr>±lzli.m 
lS<7)ie^6 liffiiRZIxX Mim<r>WtM6 1 k 
^2JfcOIE^6 2b\$Ml0)3yf?h 6 3&CJ: 
5ft, IB2«l<»DS«6 2i:S!3Ji<0Sli6 4i;tiJIS2^ 
H6 5KJ:r>ttK£*U $3Jle>£tt6 4fc* 
±M<W»/ H9I*JBLSIR6 6tJiaS3<03>-^^ h6 

[0 0 17] ifc. KSISfflLBK 
6 6 i:S^3^!tl'J7lffiA- 7 H 5 3 <9±fctiig&ffl 
AV7 5 5#0(£$;h.TV">S. i | J7tI« 7 h'5 3co 
t-yf-{i2 0 0~2 5 0AtmgJST'*>oT. XiJTtI 
/N'-y F 5 3W,!r#^4H«#*SVtt:*>, filiCHJ 

rmm^-v ^ 5 3 tmm^ti^\^iaLmEme 6^m 

F 5 3 fc8»S*l*3l$mLIM6 6*>*Mfc*o-C 
v^>. ■r^otc-T-SxiklcJ: 1 ?. ¥^*f775 10 
{Jiar^MtcHoTx 7fgn 7 f 5 3 zwrn-tz z t 

[0 0 18] 5 IZPb/Sn* b'<?)^y 

^Srk'J^&S. -y:r 5 l immm.5 2\z 

<!z<o£ oizlx? v ••/ T-f- -y rmmziiz. 

775 1 cnmtm; <yy°5 5bWtB3ER5 2cr> 
WW* -v Y 5 4 b coim^h^ Ltzik. v 7 

5 1 *0BS«5 2±fciS*8-t-5. C<0BR N *NW**-y 
7-5 1 &M»L-CI1IS8^«5 2£.tol,XMEt&ZbliZ 
X 9 , gifflv\V7 5 5 k [MISS^ 5 2 <7)fl$i; n- -y H 5 

4 k SrgJttS-fr-g, . fflS, 7 75 1 jWSHS 

*ut EisaeE 5 2 * Mfe-t & <r b iz i. 9 , m < y r 

5 5 SrjSMS-e-Cfifaffl-'^r 5 5 k«ffi/^y K 5 4 k 
[0 0 19] 

1 (Dm&mizi&z x s A u-? te j: & k s wm<v x 0 
(c, 7^f3yf77i 5bJHa.u->- aymm^--yr 

2 0btim%&®®mLt<,zmmt}tit:imx\ m&m 

7^f3yf 771 5hx5 >-»tgf- yr 

2 0 k OSOf-^ISS^. fi^3tM^&E5<OS^>' 

Zntztb. 1 00MH ztLh^ilSrv-r nyt 

fcL H 1 O^JfeWcffi 2> X 5 jl * tc «fc 2> fA* y 

[0 0 2 0] 4fc, S&2^ft#|y1JleJ:.S>k. "7>f3yf 
•y7*3 Otf^SAU-isaymm&ftMLX^&tllb. 

m 1 <oe6*OT*««poraBKiiBffi u yr/^-f asm" 



<b^oW\m¥foh. 

[0 02 1 ] iJt. m3«Ofi!5RWCfcV\Tt. OTP|*| 
l-?^3y4 0* s OTP^t'J4 3£F*9j£L-0>£.fc 

v-f riy^&Mmzm^&^O'X^^hh. i 
fc. CPU374 1&1^21II|&4 2(i^M 3^7nt 

x (cmos7o«) i O^Sixs— ^r. otp 
*^9 4 3liOTP7n-fe^CJ; ti&tzib^ ~7 

4 aynVkttmmiz&hitX. •?4a>yu*xvm8b 

[0022] £tz. m4<ws&mtz*i>t. 
7° 5 1 rt<^^flg^<?5ffMt^^m 1 — m 3 coie^ 6 
1 , 6 2, 64 0(3*>t s x "J r^ffi^^-y F 5 3 2rfM 

Offi^ 6 1, 6 2, 64 SJgJjW* JttfxO 3 S<7)ieHJl 
fcy\-.y KI?fflilS:Jn^>t4S<J5ESyi* s ^(^l.. d 

V^TJi, x 'J rmffi^ •? -y K?fM<7)7t ^C0^ffl^c07°n -fe 

4 O^ffiT^'iStt^ix^rv^T", Mf773Xh*<S 

^-f > h*>^x l; Tti^y K 5 3 4TVN->y H?|^ aj L 
12*16 6Sr5l#0-r^^. StRS^flffif^ffiSlt^S- 

[0023] flflEttK*. *^B>!{i:. ^^I^<7)li7cSr 

jg< i k^: < . asa-ciww* k mzmm&tt-t&x. 

£*«-$M.vlk£!Sl</)SWkU x'J71^&\*7 

mmft<n%ffizmktt>zbzm2ff>mmb^ 

[0024] 

SSr, C P U37, «ifligBa^l*j*RAM«r#r*— 
X5al^-y 3 y8iS^tL^^'f3yf7 

rx <o ft 1 co¥#ttf - .y rk , ism 1 <r>*mto* -/ 
0 t>B»ayc* < 101 = a 3 y^itgs^ s- 
*f § m 2 <&mm- yytimt, msm 1 o^swfr 

•f - -y 7'C0«ffi>' * y F k mrtam 2 -y 7°<7)«ffi^ N° 

•yVbw-tyyz-ftLxmMmz&tiiztix^hmi&b 

-?hi><r>X'hh. 

[0025] If^lS 1 nmmzi 9 „ C P U 37\ ASZ 
IfiSR^SrS-r 4JB 2 <0^»*f - y 7V)H;ffi^ >y F k 
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2 7* fc 5rJ?"JfitffML-^cO-C\ H3r§.ft« 

i>&£m^&c\ttfX'Z&. 

[0026] mim i coBmzmm-t&tztb. m%m2 

r, flBaig»avrt*RAM**^-s— * H ?b*®xu 

*mwi- ~y ycvmm^ h t tiriem 2 ••/ 7<r> 

[0027] m^m2commzxo. cpuar. mm 

1 c9¥^tt^- v 7 COWM' * ■yVt. MSSDaiSBI £ M 
<r>T-Wmt*^V Ztt&W.2<7)¥-mfa^yT<r)nM'* 

•v Y tW<y7-ZftLxmWiZtlX^&fztb, rnicv* 
mW.^ y7°<0-?4 ayj--y7lHcoCP\JziTk . W,2<n 

^■mw^ 'yycTim^mxummim^m^^^ 0 1 

*^i>m2 C0¥*$#i- -y 7 b *%mi<zm$L ltzC0X\ 

mtc&3Mco-?'{ ay£m%t-t&mzli, CPUnr* 5 
m^ixtz-?^ ny^-y7^^m-htz»XX< . T^W 
^^^ , J^i-^2<7)^m^-y7t LT(i|H|-<7) 
i>cr>£m^&c\btfX'£Z><, 

[0028] mzw.2<r)m , izmm-htzit>. mm%3 
<omum ttzmm^mz. ^mfcrnrnz. miomm 
m^mmztLtzm 1 <o*mtki- y 7b. m 2 commm 
TVBf&ztttzm2c7>*mfti--y7tzffijL. mumi 

cr>¥-mfrj- -y 7 b MIB^ 2 co^mfa* -y 7bl,&. mm 

1 nmmm? £ titzmmm t mmm 2 ^mmm? 
mmztifzmmmt t>m^zn^ & «t 0 izmw t> 
*u mem 1 commit!- -y 7<vm 1 <vmm^ -/ f t ma 

m 2 a)2mfc*f- -y 7<r>Wi 2 comH; * 'y F t (iAyr 

LrmmfWctg^ftT *> 0 , HfrlEU 1 wtfi^ •/ f 
« . Buiem 1 ^imbr^ 4 ffisa/f <o 5 ■fcoiLt 
««osfiL@fc isi— coJHictJttsffiriB^ 1 wmm^ttB 
i&ztLX^&mt&^izj&i&ztLX^&ffif&k-t&bff) 
x-b&. 

[0029] mrnm3<nmmzj: 9. mi commit?- 
7com 1 comm^-y Htt. m 1 *>«tfi*^ £«ti8-*-sa 



ffl jWEMW * . 4 fc . m 1 < ■/ H Iffi 1 <^)^fig^ 
1 OttffiBfrFfcSS 1 <0««/<«y H t *fiSHW4a«<0ft 
[0030] n*JH4tf)»5iU:. StaPS 3 15 

i comm^-y na. ffirie^ 1 owffisR^^flusr* 

/n y ? c:*t lt mseas 1 <vm#* -y -rntm t 

[0031] ms&svmmt. i«*ii3o*fS:(c. m 
mm i <^mm^-y mia^ 1 <nmm^-*m&<&h 
mm7a - y ?<vft®m®<v±.izBi&znR^immm7 
vy? tat tx mm 1 o^m®^- •> 7<m« t \%^<n 

[0032] IS*3l6<05M«i s lf*Jl4X{i 5<r>m$L 

tz . luias i -y rfiv-f 3 >-f - - y 7-ts> o , 

mriestgyD ■y-riicpua TX'9>&mj$.*ttmt& t> 

[0033] mm.7 <n$m±. n^ms^mmz. m 
§m i comm^ y k«, Mism 1 nmmm? *mm-& 
m^x&timifom^tizMfiiLztix^&m&LZttivt 

&h<r)X~hh. 

[0034] aft*3H8<0SHBtt, »*q|3«0«sRfc:. I? 
ia»l<0*3Wfcf-yrtt. CPU 3 7*. fflfflBBAT/rt 

L^r^v-f ayfvm^ mfe»2«o^#t*:f- yT 
[003 5] ff^«9<7)^{±. S»S3H3<0«flgt. 15 

^RAM^^r-r-?,-^, M£MXii^^Mw»^it 
^t'jstw^ayf-vrt'&o, iirien2^ 

-y r«i?W*MX{i«fi^.M^»^tt^ t 'J 
[00 36] MIE82<?)BW*3SJft-f*fctf>. S9*«l 
^•ffM^iXTt^zSfrf- >y r t . M^frf- y 7°^7 x A 

xy^yizx vmmztuzisismMt zmi . buie^ 
«cf - y 7ws i ^m^y t y f i: mmmmwi.com 2 com, 
m^y k t w<y7*-ft Lxm.%mzmt%ztix& o . 
mmmi^mm^-y ff«E«fiB3if^*«*-ris« 

«co3 ^<50SJb«^ffi*ifli:|Hl— !>H?fe«1iE 

[0037] tmmi ootnmzx ^«s^--y7 , o 
jg i w«gsy & mm-t wm<r> o *> 
co&±mwEmmkm-cr>mizBj&.ztix^&tiib. m 

1 <F>WM> < y H<05l # HI LiEtt<?)»fflJB*cr<5fc:sSr S fc 
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mz^ mi<vwM^y v<Q?\%®Lnm<vnMwiKim? 

h. ttz.mi coMMkt n° y H im$l&friffifSi. £ tlX v > 
Sffi$<yO±£^l£$*lTV^*:«>. tStgSg^t^KOfl; 

[0038] W^Jf 1 1 0)%mt. 1 0£OflU£ 

7o <y ? (C*t LT WR****- -y T<MY& t ff-^OAiti 
7J S-firSr 5 f«irt-«. fc <0T* 4 . 
[0039] 1 20«HH{±, I*** 1 0<0« 

£. Miami OttS/tyHUt, IffiiOfcflBSHPfclfjfc-*- 

m -y ? \,zn txm^m^ -/ y<Mn-&t m^xm 

[oo40] wm 1 3<nwm. mm. nxai2 
commz . Mfe*^*^- «y rtt^-f 3 y^- -y rr* 0 . 
m^mmyn > y ? (±c p u 3 T-c&sfl&fts-NDirf s t 

COTS. -5. 

[004 1] M*I| 1 4c0f|BH(i. gfjRJSl 0<Dff§J& 
C. lfif2mi««fi|yN->yK{i. maMB*?*1MM-« 

[0042] 

[0043] mi tnmmm) mm. *&mnm 1 
nmmBmizm&imfmwx'h&^s. 1 0 0 

^Wffi«jt?r^LTfcO, 8iSal/-?l 00(1 US 

l^iftf Ltw?^ nyf-yri 0 1 1 , v 
^/-f^ri 0 1 i. )e )%mw^±%\^2<^m^ 

•v7t LT?)X$ aU-yg yflSffif- -y T" 1 0 2t#-f- 

[0044] 7-^3yfy71 0 1 cojitgStCflMSft 
TtJSKOmH^-y h'l 03tXiil/-y3yfUf7 

no 2cr>mmmzBi£Zh.tzm2cr>mm^>y h i 04 

®Bgl 0 6tC<t-5TlI^§nTO|,„ 1^1/- 

^ 3 ymtf- 7/102 offltMPcu^-iRSflNiemvs 1 

[0045]^, mmmxyri 05 1 ltu. mi 
(f. ^y/Ayr. x{±mfti^-y d f^t<{i*i^fg^ . y 

[0046] 12liXSil/-^l 00«/'D7; 
£^LTfc9. 3yf771 0 1 rttcd CPU3 
Till. J^iZHUSS 112. rtlROM 1 1 3&tfrt« 
RAM 1 1 4ifiBtf&tlX&*) . X = 



f 7 7102 flteU . Iiib-ya y^ftcOftJ^fi 1 
=5r^x$ jL^-^g^WflliaBi 1 5tf&f$.Zivz^ 
Z>. ffi. H2tCfc^T. 116li?^3yf 7710 1 
!:iSj.U-y3>'f771 0 2 t AIBA 
X. lnaxSaly-yayffl/Jtij, 118«hW 

[0047] 03StX04{iX5 jlIx—^ 1 0 O^IUSS 
£81 2 0±£5^3itfc*^S:3SLTiS»K H3(i»r 

asa-rft o . 04 «#f«ia-c*s . 

[0048] 03aU r 04feSrTJ:'3te, v-f 3yf-«y 
7101kX5ily-^3>'l8figf7ri 0 2iAHt 
-fb$ixT^Sx5jLlx-^i 0 0(4, 
H=55-y?^J:9&&III(y£lEl 2 0<*>±fc*§g$*l 
T<- "»•£,. iO^. X5al/--y 3 >-iify7102 

«jMHfi«ffl«a i o 7 1 mmm. i 2 o±e>js«ffi* 
1121 kiifyf-f y/7-fti 2 2(cj; omme^c 

S^Sn.TV>S. tfc. iSalz-yay^t'J 1 1 7 
h t'J118t 0SI« 120 tv±izi§m 

x o msmm 1 2 0 twnwesas i ^ . 

[0049] 15(1 xSjl!^— ^100, x'il/- 

ys^'j 1 1 7&y»-u— x^^ed 1 1 8&mmz 
titzmmmm 1 2 0 * a— y .-k- h 1 2 5±t«at6 

^ffiSr^LTtJ 1 ?. x— T^-F 1 2 5±(c(4^x-rA 
«KBHffl<ox— Ifo^-y ^ 1 2 6^"H^$iXTfe , y. -?^f 

[00 50] Sll9t:*Lfc*l<ofi!*«fc:J:&i:. C 
PU371 0(4. V>f 3 7f771 5P"KCJ>0. X$ i 
U-ya^t'J 1 7^hU-^t»J 1 
TV^xS i l/-y 3 >I^f772 0tti^-7/l'2 
2(ci •J^^ntv^Jtto. oiO. ?^3yf.y7 
1 Six^V-yj y«figf--yT2 OtOSE^M^ 
t^(c. XSiU-^SrS(|Wi,7t»<y)|IISS«. 
yf771 5±(cJB^$it3tmi<0W«EISSl 3Atx 
iilz-ya y^SEf- y 7' 2 0 ±(^fi£$ ^/cm 2 cr>%\ 
ffll0S#l 3 Bi:fc:^*»<tTV^7t«>. v-f 3 ycoiSff: $■ 
^STX = j.U— ya/^^, CPU371 

o^xuy-ya ^t'j 1 7 * X'om^mpm 
<7)W£<7)K.#>. CPU3710 tfsmiz* h t mfttfu 

HT#trV%. -r^rij^. *B#HT'X5 ily-iy a y-TI 
=firv^7&«»4^&. -®WtC 5 0MHzJil±T'(4. 

ft-f as^4>-c^y -f x<mmizx mmtmmiz* 
->x<h* 

[00 5 1 ] tlW. JBl<0Stltt»JfflltJ:4i:. CP 
U371 1 \ Wm&1xrz-?4 3yf771 Oli.x 

$j.u-^ 3 yffl^*t» 1 1 7at>'M^-^.ffl^*'j i 

1 8 jWEMtSiTJfcx ^l/-y 3 >«fr8f - 77102t 
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10 2k Og^rt*ffitf>T3Sv ^<7)T\ CPU37111* 

k**TS*. ttioh. 7^yf 7 ri01teCP 
U37111L x$ AU-S'gyflJfflllllftI 15.X 
5 jlIx — i/g^tU 1 1 70M/-^t'J 118 
k**««fc:ifi<*:*jfcft, S-fjlJE^y^ XcoBWZ 

«fyri 0 2^iifflA>71 0 5te<fc OlBSftC* 
(KUfcfctf). CPU3711 lKl^l/-y 3 yi 
7710 2^0»-WE**«K:fflat*-* - k *«? 
§ £ tf>T\ ioomhz PXtcommMfttf^Sffitt h o 
[0 0 5 2] CPU3T1 1 l£%M$ix*:V-f 

nyf 771 on, xs jLU—iss ymx'to i i i 

aVUSIg^yri 0 2kSr8iJ«fc}g«Lfcfcto. 
fpScOV^f nyilltSlWt CPU371 1 1** 
J6j££ix*:v>f 3yf 7 71 0 1 t^tSst'ltti: 

<. X^l/-y 3 ^«figf - 7 7° 1 0 2 k LTtelSI— <0 

%?zb&T%i. ^ 7^yf77ioi(0 
Si^ti^yH l 03^x^i/-y H yKf 7/ 

102 co* 2 <7>m^N°7 k i 04t <th±« ( tr^sa, 

A'7F«l«ftS) *i»Wfc»eLT*«ttf. v>f 
3Vf 771 0 lc0iBi*^fc^3t*&T*t>s jlU 
-5" a >«f 7 710 2 J±£< *iifcffiJHT& S <0 
T\ x5^l/-^^IB5tta&^g3»«JS&*e^ffl^ 

-r& z b ifflmtztct. z co&te. m 1 (ommcomA 
[00 53] ttz. mwmimmizx&b. 

f771 0 1 Sr. jl— r7n^^SrtS#W-6l*Ij«RO 
M £ Rfe V *T:ft» « tCJLS $ tli V -f > * y 7 k £ < H 
t W hire* *j£v>r 3yf 7 7J: iiSl 

fc. m 1 ^tefcW^T^ nyf 7 715 Xiim 2 <o 

yf->y7 o 3 0SrM^Si^*^V\ *t^:*>*>. l/>f7 
*7 h^ttftJOIfttK-C* 57>f3yf-77^fflv^xs 

Six. v>f a>+vzrim.mthmz. BJgCPUr? 

[00 54] 06 xS a l/-^^^7>( nyl 
®OBH«*Sfe k ^HTJt« L fc OT'fo $> . mftcomW 

iiv>f3yf7 rcolHWi: (02X6^*^^1^ 
#l<o*li»IBfc:«fc4fc. mtffl7>f3yf77^ 



ffl^XSSr#B&'T&^l:3& s r#&i:ft(^ MASK-R 
OM»tttt^(:^x-f7n/7A#i$f4 k 

[0055] (m2<ommmm) mat. m2aamn 

lZ{&&¥-mfomWTjb 4OTP7>f3y200 <50«fB^ 
Oy^^LTfi 1 ), OTPV-f 2 0 0*31(1 1<0¥ 
i*f77k LTOV-f 3yf 7 72 0 1 fcSS2«D¥* 
*f77t UOOTP^tyf 77202tK5: 
5 C 7^ayf 7 72 0 lrtfctt* CPU3721K 
Jfffl[HlS#2 1 2. ftlROM2 1 3aWlRAM2 1 
4jWBJ«S*U OTPf 772 0 2W:(1 OTP (« 
WKSROM) 2 1 52^0TPffl«IEI»2 1 6** 
JftfcSiVCtJ 1 }* 3yf 7 72 0 noTPf 7 7 
2 0 2 4: « rtSMStt' 2 1 7 «k 9 *« $ *IT 4 . 
[0 0 56] 08ti. OTPV-f ny2 0 OcOSfffiffiit 
Sr^LT&v". HOTP7^y2 0 0(l v^yf 
7720nOTPf77202t«ffi 

Ztltzmi<omW*v H203tOTPf77202C0 
^ffi^B«$iX^^2<7)l:»N 0 7 K 2 0 4 kteSSgEJB 
A'y72 0 5^-frLTmm^^ggSilT^D. 7^3 
yf 772 0 1 fcOTP^tyf 772 0 2 i:**— ffrffc 
SftT3r£OTPV>f 3y2 0 0tt/>f^7 K207&C 
MTtOFZtlX^i. ttz, OTP^t'Jf7720 

2 wmmmzim&mmmmm 2 0 83W»«s*it*5 
0 . ftmmmwm 2 0 s t u - h 7 a 2 0 9 b « 

^yf^ >?V4*7> 1 Otcj; Ofi^Six. i<7)«!B(^ 
OTP7^f 3V2 0 0(i^ffifli2 0 6W0TQFP 
M° y^-^*t±$*lTV^<, ^«J: 3fcyty^r— 
m^hCi^ ^BJili. M^0lf77OTP7 
>f n^i:«6S*>S«ri:i:<«effl-eSS. 7^y 
f 772 0 1 ^OTP^^t'Jf 772 0 2 b iERStti 
rt«»<X2 1 7li. «HWfc(i«afflA'y72 0 5 

[0057] IB2^SIJ|0BJBfcfli4OTP n y2 0 

oizx&t. micoMtmmi f zm&3L**u-? ioo 

bmm. 7^fnyf772 0 1 JiS40*^«»*«tt* 

^>««-cw*T*sfc», i»ax»s:*L<fflafrrsc 

[0058] [29^. OTP7^f ayv>b£<7)y°xnzx 

mftx»i . m 3 ayv&MPMmmk bm2 commmm 

tc«&B^#ftkoiaTit«Lfct>coT*S. HU^L?t 
l^ 0 mi^I29(7)7c?-^^B^A > ^j : SI3^fi!* 
Wcil>k. OTP^^^X^y^yiy^^^O^m— 

=5r40(c»LT. *l^)jltl«BlBfc«k*k. SE#co7c? 
^X^Jfflr**OT«fe7oH:X3^ST'ft6. * 
fc. »3<0fe*HK,t4k. ro-fe^iSfC<502E«»fc:« 
^Tu^Xifi^miiZ^hbrnzCUOSb^r^^mb 
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14— mtZix&tzHblz'f'FJ yfo-frZ'&hMb&mtf 
&SO"CR— HftWn-feXT^tmtf^-^^i^^ fji 

2cDmtmmizj;&t. ro^tHto^ftfewj^r 

[0059]^H2 O^&^ffilCfctf-g, OT P;< t !J 
f'i-7'2 0 2 IzVitX . f3£3>XJ4MI,iMO^ffl3M 

[0060] (m3cr>mtmm) mi on, xftwom 
3<^mmmi l zmi > ^-mwmm.3 o ooBrEB«ji£*L 

Tfcy. f£¥##:|tg300(±. MtllT-fnyf.yr 
J: D^r&^lO^iifrf-.yr 3 0 1 fc|^2^#^ y 
7'3 0 2t^mtgH (¥#ft^7WlM$*7.*;®) £S 

Hi l(43H10¥^M^yr3 0 lO^Mfii^U 
HI 2t4¥^#:|£S3 0 0O¥ffi*f>££*LT^.g>„ 
[0061101 OtC^-TJ; 3 |gl o¥3«*f- v7° 
3 0 1 <0»86fflfc»«S*lfc!li 1 OX y TW^-C-y F 3 
0 3 fl 2 0¥a£flsf- 7 7302 <0*IBffifc»flSS tltz 
S2«xy7tl^"7 H3 04 tt±^fflA>-7*3 0 5 

«T\ IS 1 0¥#f*1f- 773 0Ui2 0¥3g#;f- >y r 
302fc{4l6littJli3 0 6fcJ:->TBa€S^'C^S. 
[0062] ^3t. HI O&t/Hl 2lC^-TJ:dlC. gl 
2«fiftf773 0 2<0«IBBfc*JttSffl»»fc:<i^ 

a(ffiRffl«S3 o 7*^$nx*3 o .an t^-r «t 

gl^frf 7 r3 0 1rtCliCPU3730 
8jWBjfc£*l. IlO¥S#:f773 0 10«tBfflfc*$ 
WCPU37308 OjafflgWcttm 1 OX y TW,W * 

[0 0 6 3] HI 3*4. mi<^m^-yy°30 1 OSf 

x?<r>mmt$3 1 o<y)±t«*iJicoffisi3 1 ijwb 

SSflt^S. *l»OEitR3 1 1 hW.2.m<mWk3 1 
2kBf h3 1 3tcJ: OS^SftTfe 1 ?, 

fS2JfOlEiia3 1 2tfS3JlOlS§ii3 14t(if2«3 

[0064] &3cr>mmBm<wtmk lx. $3jie>s 

B3 1 4 b&mZtltzmi<7>^07WM<>Sy F3 0 30 

±.t,zizmtm^y73 o 5*«M§fttv^. -t%£> 
ib, m i oxy r«figyN--y h 3 o 3«. mmm^zm®. 

[0065] Huie^j: o iz, mi ox «j rmm^-y h 3 

0 3tS3lOSi!3 1 4 fc *R— <0EMUBfc:#J*-f 4 
fctf>fc«i. »l«xy 71ffi^7 H 3 0 3»tflg«fflA 
y/3 0 5 fc«ttBfcJBjaw-*«&Sa**s . 



[0066] fct, mscomtmmiz&^xii. *y 

* .1 i: fc J: ■? , 3 0^mb-7 ^JaT^fittlHSSOTiSC 
=5:6. 

[ 0 0 6 7 ] H 1 4(im3<0HM^®^S^»#^S 
3 00t*5tt6*l<0im»*f-yr3 0 l^TBPHBSS' 
^LT&»3, Hi 4fc*iVvt\ 3 16(if l«X'J7t 
ffi^'-y H3 0 30TffliJtffM$tLT^|>AtB71-b/l^ ( S 

cad) ( vvy ; jx9<nmwmm3 1 oen^-t 

S . ) T'S> § . H 1 4 C^f J: 3t, SlOiy Tm® 

OE» 3 1 4 £31 1 ox y TTO^'-y H 3 0 3 ffi±OlB! 

|gy\-. y K3 0 3WX5-2 Oxtm^, t y f- £ 3 0 u 
mt-f&b » ^-y KRgT^-AJi 1 Ojumt^v. 1 // 
mJSnFWr 5 7 a VOUi^f^jg 3 JfOEH 3 1 4 £ 

m 1 oxy rmn^ y h 3 0 3 ra±o^tc»^-t«> £ t 
i±+iHz*imx'b&. 

[0068] ttZ. Il<Of##f 7 7'3 0 lOlglO 
x y T^H' t 7 F30 3tS2 O^zfftf - 7/3 0 2® 
H20xy 7flA- 7 K 3 0 4 i *fflgtmJ<y73 0 5 

-feXSrfl5ffl-n,ii:(CJ: 0, Il«x'J7flA- 7 K3 
0 3 OTWeffMSft*: , S 1 MAX/m 2 SOffiH 3 1 
1, 3 1 2. 311 St/If? 2 Or? 3 1 3, 31 

5 . m/iz b yy^xfcDfamm® 3 1 0 izmmwzs- 

r30 5ttt{4. «i{f I n^fO^^AH^S^ffl 

[0069] fiLhUPJ Ufe J: d K , JB 3 OUtfigJBCJ: 
St.flWJ <7 F3 0 3 JiSJiJiOge^ 3 

14t3y^-? h5r^-r-2>ii^r<«^t$ni)l8jtO^ 
Sl(?)X!J7iffi^7 H3 0 3 i: SI 3 Soffit 3 1 
4 fc $■ |3|— OiSfgStc^-t & i i tfX'Z h cr>X\ m 1 
OXiJ7Wt7 F3 0 30^0?l#EILieia3R^ 

Ol^oro-fe^nxb^cnStc^irSt^c, 
OilJlDtCff OOffiT^iSft^il&OTs S**^- 

•yrnxhSrjmSiJT-^l.. «8flS^Pl*IOAilJ7Jtf 

>- h*^ , mffi^N'y FJBiToffisagi^® L*q^gt 
**o-c. 0 LWMm^nmmamit sr»tf * 

*SR«r 0»-T * i k **T'§ & . 

[0070] (^4 OHMfl?® ) HI 5 J4, *%HBOlg 
40SiJ&»ffi£f*&¥#*gS4 0 OOKM^it^^L 
Tfe 0 . m*mWmW.4 0 0{4. «i«f v>f 3 y+ »/7 

f 7 74 0 2ttmmm^^zn^^fz^Mx'^j 

a.-MtZiXX*Ch. 

[007 1 ] HI 5tc^-TJ:3t. Sl«f#ftf77 
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4 0 1 commwiz&jttztitzm i «x y rmm^ » f 4 

0 3 t m 2 O^agfl^ -y T4 0 2 0tRtgn<3£?j£S ft*: 
§S20X y rmffi^t-y F 4 0 4 t {4SH8»K>'r4 0 5 

©T> JR 1 7 7-4 0US2 C0^#:^- y T 

4 0 2 i:li*feS«Hi4 0 6fc i oTIgJtLTV^ . 
[0 0 7 2] HI 6J4. 0 lOl 

fll^o y ^OTfflflBtW— «S**LT*J D,Bl6tfc 

. 4ioi±m <??mw+ 7/401 o^bc^ 

4 1 1 J4CPU3T4 1 0rtfc:»ffiS<ifct5!i.tfT-^ 
^SPT'fcoT, mic7)X"JT^fii/^y F4 03147-*- 

'JTIIa-7 F4 0 3*7—9 J*Z&4 1 IcO^SBMS 

nasof^ffs-HOM-rs z t . * 9 sag 

jSaSfsriE^itOT, CPU3T4 1 O<7)J;0^)S^» 

[ 0 0 7 3] HI 7J4. il^x'JTti^v F4 0 3 
^ftft£^LT^Uii><9T'&o"r\ 4 1214IH10 
X ij TAffi^ «y F 4 0 3 CO I /O-te/K Vxbt9>§ S C A 

•y F4 0 3£SCADEg§4 1 2cr>±t,Z%mth Z tt,Z 
J: •? . SS 1 <0X U T«figM y F 4 0 3 *MWTBB«*.&» 

4 0 3fc-fe/ldb/*'y Ft L-Ct&ft^ 75 U(z9ttt-« 
[0074] ($50£ftigJB) Hi 8(4. *jWBcoJB 

5 comimmzte & *mmm. 500 oKffiWit^ t 

XH D . 8¥3«*«K5 0 0 14, ^#f775 0 1 k 

SBBJBUi. fi*f7r5 0 Iivvbu>j7'j7rf7 
TlSiSfc J: 0 ESSSt£ 5 0 2 fc« tt Lfc t> Wfe 6 . 
[0075] tsli&g« 5 0 2 14. — ftWSrWJl** (7* 

y y f mss*« ) , t7$7? ^s*«cxt4#5 xii 

[0 0 7 6] Hi 8fc5rf ¥»*f7rsoi 
O^ffiffiKTEMSilfcx 'J7S^<7 K503i [H8gS 
fi5 0 2 fcJE?«S *-y F 5 0 4 fcJ±1g|SfcfflAy 

7505 2r^Lxm^6<»ctg^$ixT*j o > mm^mm 

ZtltltmX\ ¥^f77 5 0 lf4®»&K5 0 2lz 
Wmffi5 0 6teJ:-aTIS5£3ivC^&. 
[ 0 0 7 7 ] H 5 <9HS«3&®fc::fcVvT t.l'J T^fli^ 
•y F5 0 3Sr^ftf--yr5 0 1 OflgBCffiS-f £ X »J 
TS^ n° y F SrSJffl-f 6 >! fc i. 9 . ^ U 7 x * y 

f t,zifr<x & ty-it^<7)ttmtf*smxh h . 

[00 78] 

imKvM&i m^ivffflizffi&^mimmzxh 



fc <OlBi36<3fl < tct fc*>, fl^MM^y -f XO^SPjWBj 
!><7rt\ ||B#iaT 100MHz eUb^WiScDX S jl 
U-^ a >- ^fi'Sr a >! i: •& » M^-i>!fp«0 

•3v&mm-hWiiz\&. 

«IE3B?*^fS»2<V|i*#-f- 77i LT{4l3l-Ot> 

<r>zm^&zti?x'%htztb, mnfr^MMtiM<n-?4 

[0079] SH*«20l6BHfe:ffi*iNi#«EBtJ:* 

t . H 1 <7)*mfo*j- ■■/ TCO-TJ 3 >-f- y 7°I*I«0C P U 3 

r t , m 2 cr>*mw^ ••/ y^miimxummtm^m 

•thmZii . CPU3 T-f 3 -y r s- 

ft. «t5*^fi*tt«<^V>f 3 Vf - y 7'S-^T'# S<7) 
X\ v-f 3 yf77«illgiSVM3Xh^| 

± (c j»W * t&xrM&ru -fe x j&OFBt 3r S k 

C P U 3 T <7)C MOSi ^F»^li^ t'Jt <n)V—)V^ 
MS^J^VWCMOSt^^t'J it4|a| 
-ttft<07n-fe7t^ <T t> <tV>. 
[0080] H3SI3 A9K9(=fl(«¥«M(««K: J: 5 

l*I±^-4<0-C, ^*^§<50iSt3X F SrftjfrCS 4. 
Sl«»<7 H<09l#HILia»OS»&tJffi!fl: 

[0081 ] B*3B40DSMHfc:ffi64^Wl^at:J:« 

rtzttLxmi cvmvtf- -r<nvm t ft^-^AajTj * 

fr* 3 Jt«> . «W67o v ^ i: SB 1 <0«S/ n° -y F b ^SEJffi 

Mz, mm?a s7kmi comm^ y F k S: l rxrmWc 
?<< 7? 0 k LX%MX'%&<r>X\ ¥W#*1!4>Kff-a& 

[0082] fi^<5S 5 WSM8f=«R i¥3W*iiat: J: * 
k, mic7)m^- yF{4. ftlWtBfilSR^SrWIft-rS* 
fgTo -y 7 <0P«n«««0±fc:»fltS<lS.oaM6ro y 9 
K»LT» 1 tfO^fr^-yr^gPkfi^AtiiTJ^ff 
tcotztb. mtfu yfkmi cr,mm^ -y F fc coSggi^' 

tc, flSfgrn 7?tll <7)®fi|y^ y F k $ 1 o<?)KI+7 

75 u t L-cfMa-r* . *&m^cQgmimtffo± 
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[0083] tmm 6 cr>mua% h *mmm.iz ^ & 

k , Sli co^f^f - -y n yf - - y t~c* 0 . flltg 
/n 7 ^IJCPUa7tl)l.^. CPU3 7</5|&fft£ 
«3I-ffCt & k ^tCC P U 3 7k ffl 1 C0t£«g^' -y H 
k £ 1 OiOlSft 5 -f 77 U k LTSMW 5 CI k #7? S= 

[0084] !B#E7<0»HBfcffi4im9fl^fc J: |> 
k , « 1 ot»< y Ftt. W, 1 <Z>«ffle* : P*flMW-.6fi 

y F<D£^ffi£jUf±il<-f -I k h k & 
fc, » 1 cOUffi^ y H *fll^Aiil*lffl»*f±0/t -y F 
k LTISff-^ 7"5 'J CglliSr-r 6 CI k *<TS £ . 

[0085] ittm8<7)fttyiz&&*mfmmi,z£ %> 

[0086] l**«90»BHfcfliSim|#:^i|fc: J; g 

k. »ioi(m#fvnicpu3r. jiM[iis§,at/i*i 

* -y T{4M*SX«±SffiiSO^«%tt^ * 0 LX 
v ^ st ih . 2 <o«ffi<oSft» k ift$« 3 crmwom 

[0087] W*JB1 0OJC«(=fl(£^miMS8fc:j:« 
k . m 1 tf>«ffi>* y KO^I^IU LlBlft<0*Jlitt&qFBfc: 
fcSfc*. 7-o*X3Xh#ffi®^k*£^£ 9# 

£ti. m 1 <0Hffi^-y Ftf>3l * El LffiiS^SS&tf ffiia 

[0088] 1 1 (rmmiz&h^mtemmz x & 
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